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Co»nt.rm...vire.  Evaluation  of  Receiver  R-695VlT-6B  (U)  "  ” 
of  the  repo™'  *"  ‘-e  conclu.ion.  of  paragraph  7 
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REPORT  or  FftOJECT  NR  Tr-953 

COUNTERMEASURES  EV.M'J».T|ON  OF  RECEIVER  R-S95// IT-6b  (U) 

/mjo 

.BSTR/.CT; 

(C)  This  final  rtport  of  test  contains  an  evaluation  of  the  R-^95AI-T- 
6B  automatic  AIROORNE  receiver  designed  TI  intercept  ground  and  AiriDORNE 
SIGNALS,  activate  AND  TUNE  THE  AN/ALl -6B  JAMMING  TRANSMITTER  TO  THE  PROPER 
FREQUENCY,  TEST  DATA  WERE  OBTAINED  FROM  THE  NIKE  AJ/X  FIRE  CONTROL  SYSTEM, 
TRACKING  PORTION  ONLY.  ThE  RECEIVER  WAS  EVALUATED  IN  TERMS  OF  EFFECTIVE 
<ANGE  AND  ACCURACY  OF  FREQUENCY  SET-ON. 

TEST  OFFICERS; 

US  Army  Air  Defense  Board 
WADC,  WCLGL-2 

I.  (U)  Authority. 

A.  Test  Directives. 

(1)  Letter,  /.TDEV-5  4| 3.4/1  |4{c),  (23  Jul  58)  Headquarters, 
United  States  Continental  Army  Command,  23  Jul  50,  subject:  "Joint  Evalua¬ 
tion  OF  Radar  Countermeasures  Set,  Airborne  Jammer  AN/aLT-6b  (U)." 

(2)  ECM  Testing  Conference  of  30  October  1956  between  ^JiDC 

AND  CON ARC. 

D.  Purpose.  To  evaluate  the  following; 

(1)  The  effectiveness  of  the  R-695A‘LT-6b  receiver  against 

X-DAND  TRACKING  RADAR. 

(2)  The  vulnerability  f  X-dano  tracking  radar  to  jamming 

AND  TO  DEVELOP  OPERATIONAL  TECHNIQUES  TO  MINIMIZE  THESE  COUNTERMEASURES. 

2.  (U)  References. 

A.  Annual  Joint  Electronic  Countermeasures  Planning  Conference, 
HELD  AT  USCONARC,  29  October  1957. 

D.  Telephone  conversation  between  Lt  Col  Gemmell,  US  Army  Air 
Defense  Board,  and  Mr.  Laco  Knight  of  WAOC,  on  5  May  1 958. 


Capt  C.  M.  Kindick 
Mr.  T.  G.  Cunningham 
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3*  (C)  Description  M/.tckicl. 

A.  CCM  Equipment. 

(1)  CouNTERME/suPES  Twansmitting  Set  AN/.‘ LT-6b  is  a  cntinuous 

W  VE,  N  ISE  AND  rREQUENCY  MODULATED,  REM  TELY  CONTROLLED,  AIRUiRN?.  RADAR 
J/.MMING  SYSTEM  TUNA3LE  OVER  A  ERECUENCY  RANGE  'F  40  TO  |0,5CX)  MEGACYCLES. 
Effective  frequency  c^^verage  cf  the  equipment  is  determined  oy  the  select icn 

OF  INTERCHANGEABLE  TRANSMITTER  GROUPS  F  R  INSTALLATl  N  IN  THE  Tf;/ NSM I TT  I NG 

SET.  Each  tr  nsmitter  group  covers  a  specific  frequency  range  and  can  de 
PERATED  with  EITHER  OF  THE  TRANSMITTERS.  TWELVE  DIFFERENT  TRANSMITTEiJ 
GR  UPS  ARE  USED  TO  COVER  THESE  FREQUENCIES,  EACH  INCLUDING  A  TUNABLE  MACNE- 
TR  N  DSCILLATIR  CAPABLE  CF  JAMMING  A  DIFFERENT  RANGE  CF  F..’EQ'JENC  I  ES .  ThIS 
"■SCILL..T  R  HAS  AN  RF  POWER  ,UTPUT  C.f  1 5©  WATTS  MINIMUM  AT  ANY  P  INT  IN  THE 

Frequency  range  of  the  'SCillatcr.  The  mooulaticn  amplitude  is  such  that 
THE  B,.NDWIDTH  F  THE  TRANSMITTER  SIGNAL  IS  A  MINIMUM  ‘F  EIGHT  MEGACYCLES. 
This  landwioth  has  at  least  f 00  watts  concentrated  therein  and  n.  t  less  than 
EIGHT  WATTS  IN  ANY  'NE  MEGACYCLE  PGRTI.N  OF  THIS  DAND.  ThE  SYSTEM  AS  USED 
IN  THESE  TESTS  IS  DESIGNED  TO  JAM  X-:  AND  DEFENSIVE  SEARCH,  TICACK  AND  GUNLAY¬ 
ING  TYPE  RADARS  WITHIN  THE  FREQUENCY  RANGE  OF  8j^0  TO  10,500  MEGACYCLES. 

(2)  Modes  ;f  Operation,  The  transmitting  set  /.n//.LT-6b  is 

CAPAOLE  CF  FOUR  MOOES  OF  OPERATION.  FREQUENCY  SWEEP  GENERATORS  ANd/oR  A 
RANDOM  NOISE  MODULAT  I  N  SIGNAL  ARE  USED  IN  THE  DIFFERENT  MODES  i^F  OPERATION. 


Spot  Jamming.  C<  ntinuous  jamming  ;f  a  single  fre¬ 


quency. 


(d)  Slow-sweep  Jamminc,  Provides  the  capadility  to  sweep 

A  DANOWIOTH  ADJUSTADLE  FROM  APPROX  I  M/.TELY  ZERO  TO  THE  ZNTIRE  FREQUENCY  RANGE 
OF  THE  OSCILLATOR  TUDE,  ThE  SWEEP  RATE  IS  VARIABLE  FR''M  2  TO  1 20  CYCLES  PER 
MINUTE. 

(c)  Fast-sweep  Jamming.  Provides  the  capadility  to  fast- 

sweep  ADOUT  A  CENTER  FREQUENCY.  THE  DANOWIOTH  THAT  MAY  DE  FAST  SWEPT  WILL 
VARY  ACCORDING  TO  THE  FREQUENCY  RANGE  OF  THE  OSCILLATOR  TUDE  USED.  ThE  X- 
CAND  OSCILLATOR  THAT  WILL  DE  USED  IN  THESE  TESTS  MAY  HE  FAST  SWEPT  OVER  A 
DANOWIOTH  VARIAQLE  FROM  APPROXIMATELY  0  TO  200  MEGACYCLES.  ThE  SWEEP  RATE 
IS  variable  over  THE  GIVEN  DANOWIOTH  AT  ANY  DESIRED  RATE  FROM  2  TO  20  CYCLES 
PER  SECOND. 

(d)  Comp  I  NEO-SWEEP  Jamming.  This  jamming  mode  uses  a 
COMCINATICN  OF  SLOW  AND  FAST  SWEEPS  OESCRIDED  IN  (c)  AND  (c),  ADOVE.  WHEN 
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COMOINEP  SWEEP  JAMMING  15  UC.ri;,  THE  CENTCD  FREQUENCY  IS  SELECTED  FOR  SLOW 
SWEEP  JAMMING  AND  THE  FAC'  S.fcEP  JAMMING  SIGNAL  MODULATES  THE  VARYING  SLCW 
SWEEP  FREQUENCY. 

Automatic  Receiver.  The  Automatic  Receiver  equipment,  when 

EMPLOYED  AS  PART  oF  ,  ME  A^i7A•.”-6B,  WILL  CONTINUOUSLY  MONITOR  SIGNALS  WITH¬ 
IN  A  PRESET  RAf(0“  or  .''''ECUCNC I  ES  ANO  WILL  TURN  ON  THE  TRANSMITTING  EQUIP¬ 
MENT  WHEN  A  O/NC^'fC.'-.  ‘.'ONAL,  AS  DETERMINED  BY  PRESET  CONTROLS  ANO  ANALY¬ 
SIS  CIRCUITS,  I'i  RECEIVEO.  ThE  AUTOMATIC  RECEIVER  EQUIPMENT  CAN  BE  SET 
TO  RESPOND  TC  the  PART |  ULAR  SIGNALS  DCTERMINEO  TO  BE  DANGEROUS  TO  THE  AIR¬ 
CRAFT  MISSION.  A^TER  the  transmitting  EQUIPMENT  HAS  BEEN  TURNED  ON,  THE 
AUTOMATIC  RECEIVER  ECUIPMEIir  WILL  BRIEFLY  DISABLE  THE  TRANSMITTER  AT  RANDOM 
TIMES,  AND  LOOK  ' --MOUGM  THE  oAMMING  SIGNAL  TO  DETERMINE  I  »•  TME  VICTIM  SIG¬ 
NAL  IS  STILL  PRI-'Lir.  WHEN  THE  VICTIM  SIGNAL  HAS  DISAPPEARED  IT  WILL  TURN 
OFF  THE  TRANSMITTING  LQUIPMLNT  AND  RESUME  ITS  MONITOR  FUNCTfONS. 

FREdUENCY.  Effective  frequency  coverage  of  the  AN/ALT-6e  is 

DETERMINED  BY  SLLECI ION  OF  MATCHED  I NTCRCHANQEABLC  TRANSMITTER  ANO  RECEIV¬ 
ER  GROUPS  FOR  INSTALLATION  IN  THE  BASIC  TRANSMITTING  ANO  RECEIVING  EQUIP¬ 
MENT.  Each  pair  of  groups  cover  a  specific  frequency  range.  Two  receiver 

GROUPS  ARE  PRESENTLY  AVAILABLE  ANO  HENCE  THE  MONITOR  FUNCTION  OF  THE  Mi/ 
ALT-6B  AUTOMATIC  RECEIVER  EQUIPMENT  CAN  BE  USED  ONLY  IN  THESE  FREQUENCY 
RANGES.  (S-BAND  235O-36OO  MCS .  X-OANO  8750~l0,500  MCS . ) 

0.  MODES  OF  Receiver  Operation.  Two  modes  of  automatic  receiver 

OPERATION  ARE  AVAILABLE!  ThE  MODE  IS  SELECTED  PRIOR  TO  TAKE-OFF  ANO  THE 
CONTROLS  SET  ACCORDINGLY.  ThE  MOOES  ARE! 

(1)  Mode  A.  In  this  mode  a  selected  range  of  frequencies  is 

MONITORED  ON  A  |CX){K  PROBABILITY  OF  INTERCEPT  BASIS.  ThE  CENTER  OF  THE  BAND 
MAY  BE  POSITIONED  TO  ANY  FREQUENCY  WITHIN  THE  TUNING  RANGE  OF  THE  RECEIVER 

GROUP.  Bandwidth  o*”  r  ie  monitored  channel  may  be  200  MC,  I50  MC,  100  MC  or 
50  MC.  A  signal  falling  within  the  selected  bandwidth  and  displaying  the 
characteristics  determined  to  be  DANGEROUS  WILL  TURN  ON  THE  TRANSMITTING 
EQUIPMENT.  Sweep  rate,  center  frequency  and  bandwidth  are  preset. 

(2)  Mode  B.  In  Mode  B  any  band  of  frequencies  within  the 
Lir^lTS  of  the  receiver  group  will  be  scanned.  On  receiving  a  signal  HAVING 
THE  CHARACTERISTICS  DETERMINED  TO  BE  DANGEROUS,  THE  RECEIVER  WILL  STOP 
SCANNING  AND  POSITION  THE  JAMMER  WITHIN  20  MC  OF  THE  TARGET  SIGNAL.  SWEEP 
RATES  ANO  BANDWIDTH  ARE  PRESET. 

E.  Signal  Discrimination. 
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(1)  Search.  Pi.'^sed  search  and  track.  Receiver  is  sensitive 

TO  SIGNALS  HAViMG  RULS c” R Er ET 1 T 1  ON  EREQUENCIES  IN  THE  RANGE  CF  200  TO 
10,000  PPS. 

(2)  L^ack.  Pui.seo  track.  Receiver  is  sensitive  to  pulsed 

SIGNALS  HAVING  RePETTT7oN  FRECUENCIES  IN  THE  RANGE  800  TO  |0,CXX)  PPS.  SYS¬ 
TEM  IS  INOPER..T  :  >.C  i^CR  NOISE  OR  PULSED  SIGNALS  PRF  LESS  THAN  8CX)  PPS  OR 

MORE  THAN  iO,OCO  . 

(3)  Receiver  is  sensitive  to  CW  signals  only.  Automatic 

SYSTEM  will  NOT  BE  ACTIVATED  ON  ANY  PULSED-TYPE  SIGNALS. 

Tr..ii:-Mr."'cn  J^MMING  Modes  (after  receiver  lock-on). 

(!)  Fast  sweep  (Receiver  mooes  A  or  B)  2-20  cps 

0-200  MC  bandwidth 

(2)  Slow  sweep  (Receiver  mooes  A  or  B)  2-120  cpm 

0-FULL  bandwidth 

(3)  Combined  sweep  (Receiver  modes  A  or  B)  Any  combination 
of  fast  and  Slow  SWEEP. 

G.  Equipment  (nstalled  in  Aircraft.  Two  each  Countermeasures 
Transmitting  Sets  AN/aLT-6b  with  two  each  Receivers  R-695/ALT-66  were  In¬ 
stalled  IN  A  C-I3I0  type  aircraft.  TwO  horn  type  antennas  AT-58I/ALT-6B 
were  installed  in  a  radome  on  the  underside  ok  the  aircraft  pointing  for¬ 
ward,  tilted  20  DEGREES  D JWN  FROM  HORIZONTAL.  A  SINGLE  ANTENNA  WAS  USED 
FOR  TRANSMITTING  AND  RECEIVING. 

H.  Radar  Support  Equipment.  Detailed  descriptions  of  the  NIKE 
AJAX  SYSTEM  CAN  BE  FOUND  IN  DEPARTMENT  OF  THE  ARMY  TECHNICAL  MANUALS 
9-5000  SERIES. 

4.  (S)  Background.  The  Countermeasures  Transmitting  Sfcr  AN/ALT-66 

IS  THE  RESULT  OF  A  SECOND  SOURCE  CONTRACT  TO  IMPROVE  THE  PERFORMANCE,  OPERA¬ 
TIONAL  CAPABILITY  AND  FREQUENCY  RANGE  CF  ITS  PRECEDENT  EQUIPMENT  AN/APT-|6. 

The  AN/apt-|6  equipment  was  designed  as  a  spot  jammer  to  cover  the  S-bano 

FREQUENCY  ONLY.  THE  AN//.LT-6B  EQUIPMENT  WILL  COVER  THE  FREQUENCY  RANGE  FROM 
40  TO  10,500  MEGACYCLES  USING  PLUG-IN  OSCILLATOR.  Th I S  EQUIPMENT  WILL  PRO¬ 
VIDE  FOUR  DIFFERENT  MODES  OF  OPERATION  AGAINST  EITHER  VERTICALLY  OR  HORIZON¬ 
TALLY  POLARIZED  ANTENNAS,  WITH  THE  INCREASED  SPEED  OF  AIRCRAFT,  INCREASE  IN 
THE  NUMBER  OF  JAMMING  EQUIPMENTS  INSTALLED  AND  THE  DECREASE  OF  SPACE  AVAIL¬ 
ABLE  FOR  AN  ECM  OPERATOR,  IT  WAS  APPARENT  THAT  SOME  AUTOMATIC  DEVICE  WAS 
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NEEC-EO  TO  OPERA.  £  THE  JAMMING  EQUIPMENT.  ThE  RECEIVE*:  R-695/ALT-6B  IS  THE 
RESULT  or  A  CONTRACT  TO  PROVIDE  A  RECEIVER  THAT  WOULD  SEARCH  THE  TRECUENCY 
SPECTRUM,  INTERCEPT  A  VIL’’:M  SICNAL  AND  AUTOMATICALLY  TUNE  THE  TRANSMITTER 
TO  THAT  rREQUENCY  AMO  .tTART  JAMMING. 

5.  (s)  Summary  or  Te s t . 

A.  A  TOTAL  nVE  PLIGHTS  WERE  PLOWN,  OP  WH,CH  TWO  WERE  CON¬ 
SIDERED  SUCCESSP'JL.  Or  THE  RtMAININC  THREE,  TWO  WERE  UNSUCCESSPUL  BECAUSE 
OP  ERRATIC  OPERATION  OR  PAILURE  OP  THE  AN,  ^LT-6B  AUTOMATIC  EQUIPMENT  AND 
ONE  BECAUSE  OP  PAIl'JRE  OP  THE  AIRCRAPT  POWER  POO. 

B.  The  vlsv  was  conducted  in  two  phases.  Phase  I  a  was  to  deter¬ 
mine  THE  OPTIMUM  GWEEP  HATES  AND  WIDTHS  POi.  THE  JAMMER  AGAINST  THE  TRACK 
RADAR  SO  THAT  AN  EVALUATION  OP  THE  AUTOMATIC  RECEIVER  AND  THE  COUNTER- 
COUNT  ERMEASUHES  TECHNIQUES  OP  THE  TRACK  RADAR  WOULD  CE  REALISTIC.  pHASE 

IB  WAS  THEN  CONOUCVtD  USING  PARAMETERS  ESTABLISHED  IN  PHASE  I A  AND  DATA  RE¬ 
CORDED  IN  THE  rORM  OP  AN  EVENTS  RECORDER  TAPE.  DURING  THIS  PHASE  ONLY  ONE 
MISSION  WAS  5UCCESSPUL  AND  THE  POWER  POO  PAILURE  NECESSITATED  THE  RETURN  OF 
THE  TEST  AIRCRAPT  TO  ITS  CASE  AND  CANCELLATION  OP  FURTHER  TESTING. 

c.  The  target  aircraft,  c;j<RyiNG  the  AN/aLT“6b  automatic  equip¬ 
ment,  FLEW  RADIAL  INBOUND  COURSES  TO  THE  RADAR  SITE  AND  ALL  RUNS  WERE 
STARTED  AT  A  RANGE  OP  40,000  YARDS.  ImE  TRACK  RADAR  WAS  LIMITED  TO  A  FRE¬ 
QUENCY  RANGE  OP  9^00  TO  9^00  AND  WAS  OPERATED  IN  BOTH  AUTOMATIC  AND  MAN¬ 
UAL  AIDED  TRACKING  MODES.  TEST  RESULTS  INDICATE  THAT  THE  JAMMING  AFFECTED 
THE  TRACK  RADAR  IN  AUTOMATIC  MODE  OUT  HAD  VERY  LITTLE  EFFECT  IN  MANUAL 
AIDED  MODE.  THE  AUTOMATIC  RECEIVER  WAS  TUKNED  ON  AT  40,000  YARDS  AND  THE 
AVERAGE  TIME  FOR  TURN-ON  AND  ACTIVATION  OF  THE  TRANSMITTER  WAS  APPROX  I - 
MATEL-'  50  SECONDS.  ThIS  WAS  AVERAGE  TIME  WITH  A  SINGLE  ANTENNA  INSTALLA¬ 
TION.  Minimum  time  was  12  seconds  and  maximum  time  |20  seconds.  Frequency 

SET-ON  ACCURACY  OP  THE  RECEIVER  WAS  WELL  WITHIN  THE  SPECIFICATION  OP  £  ZQ 
MC  DURING  THE  ONE  MISSION  IN  PHASE  |A. 

6.  (S)  Discussion. 

A.  Considerable  difficulty  with  the  operational  reliability  op 

THE  R-695/ALT-6B  RECEIVER  WAS  ENCOUNTERED.  AT  NO  TIME  WERE  BOTH  OP  THE 
SYSTEMS  OPERATIONAL  A.ND  CONTRACTOR  PERSONNEL  DEVOTED  A  GREAT  AMOUNT  OP  TIME 
TO  THE  MAINTENANCE  OP  THE  RECEIVER  FOR  PROPER  OPERATION. 

b.  Because  op  the  aircraft  power  poo  failure  and  prior  commitments 
OP  THE  US  Army  A;r  Defense  Board,  the  test  was  terminated  and  no  counter- 

countermeasures  TECHNIQUES  WERE  INVESTIGATED  BY  THE  GROUND  RADAR.  COUNTER- 
COUNTERMEASURES  WERE  NOT  PERMITTED  DURING  PHASES  I  AND  ||,  ThESE  WERE  TO  BE 
INVESTIGATED  DURING  A  THIRD  PHASE  WHICH  WAS  NEVER  FLOWN. 
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7.  (S)  Conclusions 


A.  The  R-695/ALT-60  RECEIVER  OPERATED  SATISFACTORILY  DURING  THIS 
TEST  AS  FAR  AS  IT  PRCGREfSEO, 

B.  Reliability  and  maintenance  of  the  R-695/ALT-6B  receiver  are 

MAJOR  PROBLEMS. 


c.  No  conclusions  can  be  drawn  as  to  the  effectiveness  of  the 

COUNTER-COUNTERMEASURE  TECHNIQUES  BECAUSE  THE  TEST  DID  NOT  PROGRESS  TO  THIS 
PHASE, 

8,  (U)  Personnel,  Participants  in  the  conduct  of  this  test  were? 

US  Army  Air  Defense  Board; 


Lt  Col  J.  D,  Gemmell 
Major  T,  E,  Marriott 
Capt  C,  M,  Kindick  (Test  Director) 

Wr|‘,^ht  Air  Development  Center; 

Capt  Robert  K.  Yeck 

T,  G.  Cunningham  (Tilst  Director) 


This  report  was  prepared  by  Capt  C,  M,  Kindick,  US  Army  Air  Defense  Board, 
Capt  Rosept  K,  Yeck  and  Mr.  T,  G,  Cunningham,  Wright  Air  Development  Center# 

30  D  F  r 

9.  (U)  Regraded  Confidential  _ ^  19^1. 
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CUMM17B,  GOL  USAF 

Chief,  Weapons  Guidance  Laboratory 
Lirectorato  of  Laboratories 


y 


y  ^  t-  _ 

R.S.  S^NGLER  / 

Colonel,  Arty 
President 

US  Army  Air  Defense  Board 
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